{OREAN JOURNAL OF POULTRY SCIENCE VOL.7, NO. 1, 1980

KEHR FEREFEMEME o srEE=t
YRR AR ol B R ERIRRRM AR

N IR e A R 12 (i
(B k25U - 5ok @1/ DR 7ERT)

Isolation of the Pathogenic Bacteria from Chicken

and Antimicrobial Drug Sensitivity of the Strain Isolated.
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Summary

A total of 1503 specimens were submitted to the Poultry Disease Diagn-
ostic Service Laboratory during the year 1966 and 1978, The most freq-
uently diagnosed diseases in order of prevalence were avian mycoplasmosis,
staphylococcosis, colibacillosis, salmonellosis and pullorum disease, the
percentages of the conditions being 24.6%. 20.0%, 18.0%, 12.6% and
6.3%, respectively,

The drug resistance of pathcgenic miecrnorganisms isolated during  the
year 1978 from chicken with colicbacillosis, staphylococcosis or salmone -
llosis were investigat_ed by the use of disc diffusion technique, the results
being as follow.

1) Drug resistance of 63 strains of Escherichia coli

More than 95% of the strains tested were sensitive to colistin and
gentamicin, The percentages of strains sensitive to kanamycin, chloram-
phenicol, ampicillin and nitrofurantoin were 66.7%, 60.3%, 60.3% and
47.6%, respectively. Majority of the strains were highfy resistant to
streptomycin and_ tetracyline. All the strains were resisistant to bacitracin
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lincomycin, oleandomycin, peniéillin and erythromycin, All the strains tested
were resistant to more than two among 10 drugs in common use such as
penicillin, erythromycin, streptomycin, tetracycline, neomycin, chloram-
phenicol, kanamycin, ampicillin and gentamicin, and 27 different resistance
patterns were noted. The most frequent multiple resistance pattern was
PC, EM, SM and TC (11.1%).

2) Drug resistance of 48 strains of Salmonella

More than 95% of the strains tested were sensitive to colistin, gent-
amicin and ampicillin. The percentages of strains sensitive to kanamycin,
tetracycline, neomycin and nitrofurantoin were 81.3%, 79%, 72.9%, and
68.0%

andomycin, erythromycin, lincomycin and bacitracin. All the strains were

respectively. None of them was sensitive to streptomycin, ole-

resistant to more than one among 7 drugs in common use such as strep-
tomycin, erythromycin, neomycin, tetracycline, kanamycin, ampicillin  and
gentamicin. The most frequent resistance pattern was SM and EM(66.7%).

3) Drug resistance of 54 strains of Staphylococci
All the strains tested were sensitive to gentmaicin, kanamycin and
cephalothin. Majority of them were highly sensitive to bacitracin, me-
thicillin, nitrofurantoin and chlorampheﬁicol. The percentages of strains

sensitive to streptomycin, ampicillin, lincomycin and tetracycline were 66.7

%, 55.6%, 44.4% and 27.8%, respectively. Among them, 51

strains

were resistant to more than one among 11 drugs in common use such as

tetracycline, lincomycin, ampicillin, penicillin, streptomycin, erythromycin,

neomycin, oleandomycin, chloramphenicol, methicillin and bacitracin, and
thirty one different resistance patterns were noted.
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Table 1, Antimicrobial Discs for Diffusion
Sensitivity Test

7 :5] 5 i & 1S
Antimicrobial drugs Concentration
Ampicillin (AP) 10meg
Bacitracin (BC) ) 10iu
Cephalothin (CF) 30meg
Chloramphenicol (CM) 30mcg
Colistin(CL) 10mcg
Erythromycin (EM) 15mcg
Gentamicin (GM) ~ 10mcg
Kanamycin (KM) 30meg
Lincomycin (LM) 2meg
Me thicillin (ME) 15mcg
Neomycin (NE) 30meg
Nitrofurantoin (FM) 300meg
Oleandomycin (OL) 15meg
Penicillin (PC) 10iu -
Streptomycin(SM 10mcg
Tetracycline (TC) 30mcg

% BBL. Disc

Letters in parentheses indicate the abreviation

used for the drugs.
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Table 2. Status of Bacterial Diseases in Chicken by Year

Year (4) '66~69 '70 il 72 73 '74 "5 '76 i ‘78 |t (Tota))
Cases (£ (%))case case case case case case case case case case case
Disease (#4481) |# % |t % | & % | % (% % | % |t % |\t % |+ % | % | % %

Mycoplasmosis 63 24.4| 65 42.5| 53 22.5| 30 26.1| 14 18.7| 11 14.9|21 29.2| 27 20.9| 41 24.1} 45 20.0| 370 24.6
Suaphylococcosis 49 19.0144 28.8| 37 15.7| 6 5.2{18 24.0{ 13 17.6] 21 29.2] 18 14.0| 36 21.2| 59 26.7| 301 20.0
Colibacillosis 2 0.8 5 21.1[19 16.5{ 14 18.7( 36 48.6( 19 26.4} 29 22.5| 38 22.4{ 64 29.0{ 271 18.0
Salmonellosis 45 17.4) 18 11.8f 40 16.5 16‘ 13.9{ 11 14.7)12 16.2] 5 0.9/ 4 10.9j10 59|19 86 190 12.6
Pullorum Disease 39 151y 5 3.3 6 2.5/ 4 35 4 53} 2 21 2 28| 8 4.7 8 47117 1.7 % 6.3
Fowl] cholera 29 11.2 23 2.0
Tuberculosis 2 08 3 20 2 08 1 09 1 08 9 0.6
Botulism 5 2.1 2 2.8/ 7 5.4 4 0.9
Coryza 1. 0.8/ 1 0.6 2 0.1
Stroptococcosis 2 27 2 0.1
Omphalius 9 35 4 2619 81] 4 3.5} 2 27 1 1.4] 3 23 42. 2.8
Yoksac Disease 5 291 6 2.7 i 0.7
Sinusitis 9 35/ 9 59 5 21} 3 26] 3 4.0 29 2.0
Arthritis 11 4.2 5 33| 6 3.4[17 14.8| 3 4.0 1 0.5 45 3.0
Air Sacculitis 6 2.5{13 11.3] 4 5.3 1 1.4|21 16.3| 16 9.4 7 3.2 68 4.5
Enteritis 5 211 2 17 15 8.8 2 1.5
Necrotic Dermatitis 3 1.4 3 02

it sf (Total) 258 100.0(153 100.0{234 100.0{115 100.0! 75 100.0{ 74 100.0} 72 100.0]129 100.0{170 100.0{221 100.0| 1,503 100.0
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Fig 1. Detectien Rate of Bacterial Disease in Chicken by Year
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4% (Y ear) 66—69 70 71 72 | 73 | '3 | 4 |15 |76 |78 Total
A L4540 (%) 1.1 16.2| 24.0| 22.6| 11.2| 19.4| 18.1] 23.1| =29.5| 30.0| 19.9
Bact. Disease .
Hfts Others(%) | 8.9| 83.8| 76.0| 77.4| 88.8| 80.6| 8.9 76.9| 70.5{ 70.0| 80.1
it (Total) 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0| 100.0 | 100.0| 100.0| 100.0| 100.0
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Table 3. Detection Frequency of Bacterial Disease in Chicken by Age

Discription Disease

(%S % iy (&l

X
Detection Frequence Age
<30 | 30—-150 >150 | &4t (Tota)

Ml % Rl % | W % | (Fi %

(1) PPLOo| 2]t Mycoplasmosis
YR Synovitis
Infection by PPLO g &t (Subtotal)

case case case case
6 9.1 20 21.5 19 30.6 45. 20.4

1 16| 1 0.4
6 9.1 20 21.5| 20 32.3| 46 20.8

(2} $pE ol (at

’
3 ol ¥Aste ¥

Staphylococcosis
Colibacillosis
Highly Incidence Desease Salmonellosis

by specific Bacteris Pullorum disease

R %t (Subtotal)

13 19.7 34 36.6 12 19.4 59 26.7
19 28.8 26 28.0 19 30.6 64 29.0

9 13.6 3 3.2 7 11.9 19 8.6
10 15.2 6 6.5 1 1.6 17 7.7
51 77.3 69 74.2 39 46.8| 159 71.2

(3) "okl e} el Yolksac disease
TR &G '

Combined Infection by few

Airsacculitis

Necrotic dermatitis

9.1 6 2.7
4.5 1 1.1 3 4.8 7 3.2
2 2.2 1 1.6 3 1.4

Bacteria s I (Subtotal) "9 13.6 3 3.2 4 65| 16 7.2
ir al 66 100.0 93 100.0 62.100.0 221 100.0
(2)+(3) ‘54 81.2| 72 77.4| 43 69.4| 169 76.5
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Table 4. Detection Frequency of Bacterial Din Chicken by Season

£@1 by Season Eg Y% H BBA WL (Case of Detection by Season) -

A% by Month 2. Spring o4& Summer 7}& Fall & Winter & i

#% % Disease 3 4 5 NF[6 7 8 dE|9 10 11 il |12 1 2 i | Total
Mycoplasmosis 3 3 2 8 3 1 5 5 5 13 23 |7 Z 3 45
Synovitis 1 1 1
Staphylococcosis 6 4 15 2 13 5 2 9 16 6 4 15 59
Colibacillosis 6 6 18 : 2 4 11 6 2 10 18 6 6 19 64
Salmonellosis 3 3 1 1 1 3 2 3 5 19
Pullorum disease 2 1 1 2 3 3 6 2 3 5 17
Yolksac disease 1 1 4 1 5 6
Airsacculitis 3 1 4 1 1 1 1 7
Necrotic dermatitis 1 2 1 3 3
] it (Total) 23 18 16 57 g 11 16 35 20 12 40 52 19 20 18 57 221
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7). E.coli

E scherichia coli 638k& #tik sl 1582 ML
kAl HEE AL R vk £ olAst
o] ofAlel] =& R4 g AolF AHFYE +
Ao FHEES LB okald W FHES 7t
i glglet,

ReRito] 714 &2 Al colistin®k gentamicin
22 95~100%4] el zt+4-& Jeby o, kanm
amycin, chloramphenicol @ ampicillindll = 66~70%
o] wol 4ol 2lgli cephalothin 3 neomycin
ol 46~48% 9] Fol Aol At  24+4
Aol & T2 WAL AT et

Kim §ol ® o] 44} fFlRihisk ABE S HROE

43 428 2o kanamycin, chloramphenicol %
neomycinoll 80~86%$] &el Aol AT, am-.
picillinell H# A& 4.5% 9] @alol 2444 viebdl
o] & AAdsts gedel & atol & Rojm
°IE FKigoll & ERAGA L] BBy 2R AT
Aos Yzse}

PC, EM, SM, TC,NE,CM, CF, AM, AP ¥ GM¥%
109] ofAlel oAt LAFS FAlW QL 2R
# 9ol Alsl zke] RelFe] L#kst 2 okA ol4bel
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Table 5, Snmmary of Demage by Bacterial Disease on Poultry Farm and Isolation of P athogeoic Bacteris

T F (A o AT 4 = FAee U - 98abE 4 & | Ee|FEF
(A) Total No. (B) (B A) ) T | No. of
Microorg-nisms Region Age of Day |No. of Flock] of Feeding Dead Mortality |4} Z1 *] %] {Isolated Srain
Salmonella 4 €} 32—53 20, 000 25, 000 4,000 20.0 1/ 1 2
Seoul :
7 7] 7—45 34,300 18, 700 8,132 23.7 7/10 33
Gyonggi
% 3| 5—21 2,800 24, 400 780 27.9 1/ 2 4
Chungnam
il 3 140 2,000 2,000 1,300 75.9 1/ 1 1
Chunbuk
A s 25 36, 000 95, 000 9, 630 26.8 0/ 5 8
Chunnam
Al 95, 000 214,700 24,042 25.3 10/19 48
Sub total
Eschericha coli A £ 70—9%5 8, 500 55, 000 2,050 24.1 2/ 2 2
Seoul
73 7] 8—85 64, 900 195, 000 15, 080 23.2 13/24 50
Gyonggi
7z 4 96 1,100 1,100 80 7.3 1/ 1 2
Gangwon
Z =3 21 800 4,000 300 37.5 1/ 1 7
Chungnam
! &3 140 2,000 2,000 1,500 75.0 1/ 1 2
Chunbuk
Al 77,300 257,100 19,010 24.6 18 /29 63
Sub total
Staphylococci A < 34—70 9,400 18,500 380 4.1 3/ 3 3
Seoul
7 71t 12—85 53, 830 176,100 10, 630 19.8 17/ 23 41
Gyonggi
7 R 42 1,000 1,000 230 23.0 1/ 1 2
Gangwon
= @ 40—60 1,000 1,000 400 40.0 0/ 1 1
Chungnam
= 75 500 500 250 50.0 0/ 1 1
Kyongbuk
Al 65,730 197,100 11,890 18.1 21/29 54
Sub touwl
ks Al 238,130 68, 900 54,942 23.1 49 / 77 165
Total . .

#* 5t AAH 2 B E W gAlTF/ 2AA T4 No.of Flock treated by Antiotics / No. of survey Flock
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Table 7. isolation of Pathogenic Bacteria by Poultry Breed

it ] Sty 831 7 M 6 BR WX (No. of 1solated Bacteria by Breed

Microorganism {HS| W {HL| B |SN{NC|HY|HB| P [HB’|IR |MN|TT|AN|SH| A S .l
Sal, 4 8 1 . 14 5 7 6 2 1] 48
Stap, 2 2 1 4 2 3 5117 3 1 3 1 7 12 | 63
E. coli 2 2 1 5| 14 5 9 3 2 1154
it Total 8 8 3 3 4 1 4 25 | 15| 38 9 6 3 10 {12 | 2 -} 14 {165
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Table 6. lsolation of Pathogenic Bacteria from
Carcass by Age

s AN 9 0 %
B No. of Isolated strain by Bacteria

Age by Day [ Salmonella ' E. coli [Staphyrococcus Total
<20 24(50.0) 5@.9) 26.7 31(18.8)
2130 17(35.4) | 17(27.0) 9(16.7) | 43126.1)
31—60 1(12.5) | 25(39.7) | 17(31.5} | 4829.1)
61-—150 1(21) 12(19.0) | 26(48.1) | 39(23.6)

> 150 0 4(6.4) 0 4(24)
ul (Total) 48(100.0)L63(100.0) 54(100.0) | 165(100.0)
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Table. 8 Antimicroblal Drug Sensitivity of 63 strains
of Escherichia coli Isolated frem Chicken
with Colibacillosis

n 14 il WMCRVEE B | W2TEIE A
Antimicrobial Drug | Number of Percent of
Sensitive Sensitive (%)
Colistin 63 100.0
Gentamicin 60 95.2
Kanamycin 42 66.7
Chloramphenicol 38 60.3
Ampicillin 38 60. 3
Cephalothin 30 47.6
Nitrofurantoin 10 15.9
Streptomycin 5 7.9
Tetracycline 3 4.8
Bacitrgcin 0 0.0
Lincomycin -0 0.0
Oleandomycin 0 0.0
Penicillin 0 0.0
Erythromycin } 0 0.0

WiES 7bAl Bol 7H(1L.1%)2 b2 gtn o
2PC, EM, SM, TC, CF, % APel Btte  s}x
#3}PC, EM, SM, TC, NE 3 CFel Mite 7z
#Fol #7 58 7.9%) A 2 PC, EM, SM, TC,
NE, CM, KM % APol W& 42l B 4 #(64%)
9] lge.2 £ikel 61.7% B9KK) 7} 10fE <] Mtees

ol %ct

i 9. —mM22 o] EMASlE 1018 mmmol
HE XBE2 ZMES

Table 9. Multiple Drug Resistance of 63
Escherichia coli Isolated to 10
Antimicrobials in Common Use

LA | IR | TR B | RIS
Resisisuant tof poe o | et o | e e
9Drugs 4 6.3 6.3
8Drugs 12 19.0 25.3
7Drugs 6 9.5 34.8
6Drugs 21 33.3 68.1
5Drugs 9 14.3 82.4
4Drugs 8 12.8 95. 2
3Drugs 2 3.2 98.4
2Drugs 1 1.6 100.0

* PC, EM, SM, TC, NE, CM, CF, KM, AP and GM

|10, —MO2RE 20| (EASIE 10182 s
#Hel SRXE® 6342 Mt
Table 10. Resistance Patterns of 63 Escherfheri

chia coli Isolates to 10. Antimicrobials in
Common use

Resistance Pattern Number of |Percent
Resistant

SIS S 7 S MERGE |t #

PC, EM, SM, TC, NE, CM, CF, KM, AP 3 4.8
PC, EM, SM, TC, NE, CM, KM, AP 4 6.4
PC, EM, SM, TC, NE, CF, KM, AP 3 4.8
PC, EM, SM, TC, NE, CM, CF, AP 3 4.8
PC, EM, SM, TC, CF, AP 5 7.9
PC, EM, SM, TC, NE, CF 5 7.9
PC, EM, SM, TC, NE, KM 3 4.8
PC, EM, SM, TC, CF 3 4.8
PC, EM, SM, TC, NE 3 4.8
PC, EM, SM, TC 7 11.1
of Total 39 | BL7

*Ten most frequent resistance patterns among 27 resistance patterns
abserved
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48 Jebwo] tetracycline®t neomycinol] e 4
e 24 A3 Agde Aol Jelyod ol Ao
ol W Azekaiel AU A atolel ot Aoz o
7=t

streptomycin, erythromycin, neomycin, "tetracy-

oleandomycin,

cycline, kanamycin, ampicillin ¥ gentamicin§ 7%
o] okdlell el kMRS £l & 12604
o} ol AFIt HHIMIER 24 3 FMLL Lo i
e sbR FL 168k(33.3%) A oAl 32k
(66.7%) v 2 MifittEig ol et

ol & Mt Sl MHEME AEd Aole el

£ 1. HoRRE SRSt 8o dde B M

ol et MR
Table 11, Antimicrobial Drug Sensitivity of 48
S trains of S almonella Isolated from

Chicken

bt & 1 MERVERRBE | R

Antimicrobial Number of | Percent of
Drug . Sensitive Sensitive
Colistin 48 100.0
Gentamicin 47 97.9
Ampicillin 46 95.8
Kanamycin 39 81.3
Tetracycline 38 79.2
Neomycin 35 72.9
Nitrofurantoin 33 68.0
Streptomycin 0 0.0
Oleandomycin 0 0.0
Erythromycin [ 0.0
Lincomycin 0 0.0
Bacitracin .0 0.0
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Table 12. Resistance Pattems of 48, Salmonella
Isolated tn 7 Antimicrobials in Common

Use
o KM RHER G | RiEILE | Bl
Resistance Number of |Percent of | Percent
Pattern Resistant |Resistant | Accumulated

SM, EM, NE, TC

. » NE, TC, 1
KM, GM 2.1 2.1
SM, EM, NE, TC,
KM 5 10.4 12.5
SM, EM, NE, KM 3 6.2
SM, EM, NE, TC 3 6.2 24.9
SM, EM, AP 2 4.2
SM, EM, NE 1 2.1
SM, EM, TC 1 2.1 33.3
SM, EM 32 66.7 100

*SM, EM,"NE, TC, KM, AP and GM

R13. HZRE SME WHAKE 542 HEM

off ¥5l mRE

Table 13, Antimicrobial Drug Sensitivity of 54
strains of Coagulase Positive Staphylococci
Isolated from Chicken

Antimicrobial Number of Percent of
Drug Sensitive Sensitive
A £ %l RRIEE R | RRE4
Gentamicin 54 100.0
Kananycin 54 100.0
Cephalothin 54 100.0
Bacitracin 53 98.1
Me thicillin 51 94.4
Nitrofurantoin 51 94.4
Chloramphenicol 46 85.2
Oleandomycin 40 74.1
Neomycin 39 72.2
Erythromycin 38 70.4
Streptomycin 36 66.7
Ampicillin 30 55.6
Penicillin 30 55.6
Lincomycin 24 44.4
Tetracycline 15 27.8
Colistin 4 7.4
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gentamicin, kanamycin % cephalothindll = 7 BEH
o] Ek7t Aol Ui, c©b-g bacitracin, met-
hicillin 3 nitrof?rantoin‘ﬂ]-‘e 94~98% ¢ ol <+
g vehe] FEEES o] § Al dE =2
I e

oleandomycin, neomycin ¥ erythromychnell &= 70~

Tk 9lgl o=, chloramphenicol,
80% <] #§ol, streptomycin, ampicillin, penicillin ¥
lincomycindll = 40~67% 2| Beol A4S el
o}, tertacyclines}t colistinoll & 7~28% 2] #nlol
A444 debwe] B F 94 AnoFAl AW
QA oA AEAAGel G olFoiForEY ¢
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WAFE 5189 tetracycline 7+ 105 2] <FAlol] of
T ofAl A& EALREul Hldol A2k 3ol 2 oFALL
kol mitES 7R HETEE o) 4488(86.3%) =
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Table 14. M ultiple Drug Resistance of 51 Staphylool-

isolated to 11 Antimicrobials in
Common Use

ococcus

Resistant | Number of |Percent of

Percent
to Resistant | Resistant | Accumulated

i 14 2 BRI | RS PR
8Drugs 4 7.0 7.9

7Drugs 1 2,0 9.9

6Drugs 3 5.9 15.8

5Drugs 9 17.6 33.4

4Drugs 11 21.6 55.0

3Drugs 7 13.7 68.7

2Drugs 9 17.6 86.3

1Drugs 7 13.7 100.0

* TC, LM, AP, PC, SM,EM, NE, OL, CM, ME and BC

® 15 —KN2Z NO| EASIE 11HE2] AER] #Et

SREWERNE S11%2] fHE#R4B
Table 15 Resistance Patterns of 5] Staphylococcus
Isolated to 11 Antimicrobials in Common Use

Number of Percent
Resistant

HERE R | It

Resistance
Pattern

i % 124 #H

TC, LM, AP, PC, SM, EM,
oL, CM
TC, AP, PC, SM, NE

TC, LM, AP, PC, NE
TC, LM, EM, OL
TC, LM, SM

TC, AP, PC

TC, NE

AP, PC

TC, LM

TC

GO W W NN RN WA
oW oW ow N W N
®w|mw © © © © © © VW OV ®

iF Total ' 30 58.

* Ten most frequent resistance patterns among

31 resistance patterns observed

N. # =&

1. 1966~1978%ERE7kx] B KA 4psy FRIEEE
R, WEEEAR 81,5030+ &S] Myco-
plasmosis(24. 6% ) Staphylococcosis (20. 0%), Colibac-
illpsis (18.0%), Salmonellosis (12.6%), Pullorum di-
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sease (6.3%) ] Nfol Qo= o] & 2| HIBEIEIIN 1Y
G et MUAS Reolxm Aglch
2. W4 1978 KEATHS MEEKHe 2

LTS A4 221¢FF Staph, E.coli 3 Salol 1%
FustiNgt o] 1592 ¥ 71.2% % A

o o) B2 Wit @#ENAER B 28.1~25.3%
olglet,

3. &3 19784 6 A%-¥ EE 128 Atelol il
BIEPIERT kAR TR KWE 290k, 4
2y eHi 198, WWIRERER 20 & 776014 2
3t Salmonella 488k, E. coli 63kk, Staphylococci 54
BRE ptate 12~16fE9] EERA HIY &R
e AT MHEE Hilde 71119 &5
off #4E WHtEiEEE FHED Y,

7t KB

colistinz} gentamicinol] 95~100%, kanamycin,
chloramphenicol % ampicillinell &= 60—67% cephalo-
neomycindl] £ 46~48% 2] o] ERES

el @ v}, streptomycin, nitrofurantoin, bacitracin,

thin ¥
lincomycin, penicillin ¥ erythromycin 3o+ ILE
o) fiiES PR £t B8 MEECcRE4 27
fEe] oo ST WA Jeldes AR 9

PC, EM, SM & TC fit¢t-& 71},

L}, Salmonella

colistin, gentamicin ¥ ampicillinel]i== 95~100% 2}
fgol Ww21tS Ve, ©}-g kanamycin, tetrac-
ycline, neomycin % nitrofurantoindl] < 68~82% °]
ol WEREo] 2.2y, streptomycin, oleandomy
cin, erythromycin, lincomycin ¥ bacitracindll+= 3
o fittEg “Halch

LR 789 okRlo] sl BbRoh SHIRES
vel@es, SM o EM¢| 2 FifidtEEEc) 66.7% =2
7hak wskel

C}. Staphylococci

)
=

cephalothinell 4 Fk7b&

BiEol elgle. = bacitracin, methicillin, nitrofur-

gentamicin, kanamycin

a}

antoin @ chloramphenicoldl £ 90% LA L 2] (FHo] &
212  Jebd oy streptomycin, ampicillin ¥

lincomycindli&= 40~70%, tetracycline @ colistin
e 7T~28%2] Eukel MRULE sHich

115E2] Hlo $ih kW 5144 86.3% 7t %
Bm EET ol glomd, MHEEEH-S ol H4kshed 31%E
o) WHERIEE Jebih '

gt kS ekl Ee 7 HER(11.1%) 24

(B £ X K
1) Watanabe. T. ;Infectious drug resistance. Scientific American, 217:19~27, 1967.
2) Cowan, S.T.and Steel, K.J.:Manual for the identification of medical
Cambridge university press. 1974,
.3) Sato, G., Furuta, Y., Iwao, T.and Oka, M: Enzootic occurrence of chloramp-

bacteria.

henico Iresistant Salmonella typhimurium var Copenhagen in a calf population. Am. J.
Vet. Res.,36: 839~841, 1975.

4) Watanabe, T. : Infective heredity of multiple drug
teriol. Rev., 27:.87~115, 1963.

5) Hofstad, M. S., Calnek, B.W., Helmboldt, C.F.,
Jr.H. W. : Diseases of Poultry. bed.., The lowa state university press: 9384,
1962

6) Kim, B, H., Kim, D.S.and Lee, C. K. : The in vitro drug resistance of Escherichia
coli isolated from scouring piglets during 1977 and 1978. The Research Reports of
O.R.D, (Korea), 21(Vetrinary, Sericulture);105~109, 1979

7) Lakhotia, R. L. and Stephens, J.F.;Incidence of drug resistance and R-factor

jsolated  from poultry. Poultry Sci., 52! 2266~ 2270,

resistance in bacteria. Bac-

Reid, W.M. and Yoder,

.

among Salmonellae
1973
8) lekhotid, R.L.and Stephens, J.F. . Drug resistence and R-factors
Enterobacteria isolated from eggs, Poultry Sci., 52:1955~1962, 1973.
9) Kim, T.K.and Stephens, J.F. : Drug resistenee and transferable drug resistance
of Escherichia coli isolated from “Reacy-to-Cook” broilers Poultry Sci., 51 ¢ 1165~*
1170. 1972

among

- 63 -



10) Kitai, K,and Arakawa, A. : In vitro antibiotic susceptibility of enteric bacteria
jsolated from commercial broiler chickens. Poultry Sci,, 57 :392~397, 1978.

11) Ani#E—, FMIREK, Muskz, hEi@Ee, BEWER, HKE BmHER #BED
ERRESRMEE mFRICoVT, ABRE&SE, 27 386~390, 1974,

12) x84 N4 Zdsr A, TIFFARAT X, 214755 1978,

13) 93 FEEREEMe e FASE FA o 24rgsEagsl FAKbES A A
g 24}kl x), 15(5) : 269 ~275, 1978

14, =tedul, AW KK E. coli®) WAEMEME R HEEMER TN Rt of
gr2) 2b3] %), 16 © 159~163, 1976.

15) WA 2ol 4 Ll E. colig] LUEWHME P MR T S 546, AT
3+%| =], 17:5~8, 1977.

16) uw+AF | EF9-ol 4 T Corynebacterium renale®] z+3- 3FF-Alel] ogr b4,
A 422z, 171 13~15, 1977,

17) =tedul, AAF AT I KEWAME Y HEYWEN AT e ¥ GEE mE
HFe A AF, TIF2ly qehslx, 3:23~28, 1977. 9

18) #MRHE, EEA ! Selvetel A HAE e WY E R4, FAAHEATER LS
: 73~80, 1970.

19) #MBHE, S£HEZ|, O—B I REAEY ¥ S A2 elbFe Fx 24, o
T8, - 7H¢ [ 33~47, 1971,

20) AMRHE @ /M FFAe A, G FAYI T EALR T, A1977.

21) AMBHE D AR AR TGS A, ARG AYE R, 4(1)
1 41~49, 1977.



